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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement filed 9-8-03 fails to comply with 37 CFR 
1 .98(a)(2)(H), which requires applicant to submit a copy of "each publication or that 
portion which caused it to be listed." 

While applicant may have already submitted the references cited in the IDS filed 
9-8-03, the references were not scanned in the electronic filing system (e-Dan) at the 
time of examination and the references were not found in the electronic IDS database. 

2. The IDS filed 9-8-03 will be considered when copies of the cited references are 
available. 

Drawings 

3. The drawings are generally acceptable, but contain some text that is blurred and 
some text that is less than 1/8 inch in height, contrary to 37 CFR 1 .84(p)(3). New 
drawings are required, for compliance with Rule 84. 

Specification 

4. The first sentence of [0047] is incomplete. The phrase -was provided- could be 
inserted before "in order," to correct this trivial informality. 

Claim Objections 

5. Claim 1 2 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim, or amend the claim to place the claim in proper dependent 
form, or rewrite the claim in independent form. 
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Claim 12 definitively recites that the "network" (of carbon nanotubes) "has 
electrical properties" that are "related to the composition and density of the network." 

Yet, every network of nanotubes "has electrical properties" that are "related to 
the composition and density of the network." That is, the examiner is unable to locate 
any evidence of a situation where "electrical properties of a network of nanotubes" are 
"unrelated" to the "composition and density of the network." 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

7. Claims 1-4,6,1 0-1 3, 1 5-1 7, 24, 28 and 30 are rejected under 35 U.S.C. 1 02(e) 
as being anticipated by Watanabe et al. (US 2004/0041154 A1). 

Regarding claim 1, Watanabe et al. disclose an electronic device [Fig. 13] 
comprising a substrate (116); an interconnected network of carbon nanotubes (110) on 
the surface of the substrate; and two electrical leads (1 14, 1 14'), wherein the network 
forms an electrical connection between the leads ([0025]+[0075]+[0203] w/ Figs. 14-16). 

Regarding claim 2, Watanabe et al. disclose that the nanotube network may be 
made of single wall nanotubes [0092]. 
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Regarding claim 3, Watanabe et al. disclose that the network (110) is a sub- 
mono-layer of carbon nanotubes [as seen in Fig. 1 5]. 

Regarding claim 4, Watanabe et al. disclose that the electrode height in Fig. 15 
can range from 0.1 nm to 1 urn [0086], which means that Watanabe et al. disclose an 
embodiment in Fig .15 wherein the network is "about 100 nm thick." 

Regarding claim 6, Watanabe et al. disclose that the single wall carbon 
nanotubes are only semiconducting, with metallic nanotubes &e destroyed by current. 
Therefore, Watanabe et al. anticipate 100% semiconducting nanotubes and no metallic 
nanotubes, meeting the limitation drawn to an upper limit of density of metallic single- 
walled nanotubes [0013]. 

Regarding claim 10, Fig. 15 of Watanabe et al. shows at least 75% of the 
nanotubes in contact with the substrate. 

Regarding claim 1 1 , Watanabe et al. explains, "an active device cannot be 
manufactured unless the single-walled nanotubes have a semiconductor characteristic 
[0013]. 

Regarding claim 12, every network disclosed in Watanabe et al. "has electrical 
properties that are related to the composition and density of the network." 

Regarding claim 13, Watanabe et al. disclose a filler material (112), such as 
resin, that fills in and encapsulates the network. 

Regarding claim 15, "resin" is considered as being a "polymer." 

Regarding claim 16, the distance between electrodes (114, 114') is seen as 
greater than the average length of the nanotubes of the network (110) [e.g. Fig. 16]. 
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Regarding claim 17, the leads (electrodes 1 14, 114') are on the substrate 116 
[e.g. Fig. 15]. 

Regarding claim 24, the device of Watanabe et al. can be exposed to a gaseous 
sample and the resistivity of the network changes in response to the presence of 
analytes in the sample [e.g. Fig 22]. 

Regarding claim 28, Watanabe et al. disclose that the leads (i.e. electrodes) may 
be silver [0023]. 

Regarding claim 30, Watanabe et al. disclose an electronic device comprising a 
substrate (116); an interconnected network of nanofilaments [i.e. carbon nanotubes] on 
the surface of the substrate [i.e. 1 10 in Fig. 1 5]; two electrical leads (1 14, 1 14'), the 
network electrically connected between the leads (e.g. "it is confirmed that current 
flows" per [0202] ). 

8. Claims 1-3, 11-12, 17, 19-21 and 30 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Gu et al. (US 2004/0104129 A1). 

Regarding claim 1 , Gu et al. discloses an electronic device [cover fig.] comprising 
a substrate (15); an interconnected network of carbon nanotubes (14) on the surface of 
the substrate; and two electrical leads (11, 12), wherein the network forms an electrical 
connection between the leads [0035]. 

Regarding claims 2 and 3, Gu et al. disclose that the nanotubes are carbon 
SWNTs [0030] in a sub-monolayer [wherein a sub-monolayer is considered as being a 
sub-layer that is a single layer, seen as 14 in the cover figure, for example]. 
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Regarding claim 1 1 , Gu et al. disclose that the tubes may be semiconducting 

[0030]. 

Regarding claim 12, every network disclosed in Gu et al. "has electrical 
properties that are related to the composition and density of the network." 

Regarding claim 17, Gu et al. disclose that the leads 1 1 and 12 are on the 
substrate (the substrate being insulator layer 17 on base substrate 15). 

Regarding claim 19, Gu et al. disclose an FET device, the network forming the 
channel between source and drain leads [cover figure]. 

Regarding claim 20, Gu et al. disclose that an insulating material 17 is located 
between the gate 15 and the network 14. 

Regarding claim 21 , Gu et al. disclose that the gate is part of the substrate (e.g. 
voltage source 13 biases the gate region via substrate 15) 

Regarding claim 30, Gu et al. disclose an electronic device comprising a 
substrate (15); an interconnected network of nanofilaments [i.e. carbon nanotube 
network 14] on the surface of the substrate [i.e. 14 is on substrate 17/15 wherein a 
substrate coated with an insulating material is still a "substrate" and 14 is "on" this 
"substrate"]; two electrical leads (11, 12), the network electrically connected between 
the leads [0035]. 

9. Claims 1-3, 12-15, 17, 24 and 30 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Dai et al. (US 6,528,020). 
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Regarding claim 1, Dai et al. disclose an electronic device [Fig. 3B] comprising a 
substrate (30); an interconnected network of carbon nanotubes (32) on the surface of 
the substrate; and two electrical leads (i.e. "electrodes 33" in Fig. 3B), wherein the 
network forms an electrical connection between the electrode leads [e.g. claim 1 in view 
of col. 2, lines 39-47]. 

Regarding claim 2, Dai et al. disclose that the nanotubes are SWNTs [col. 4, 
lines 50-51]. 

Regarding claim 3, Fig. 3B of Dai et al. shows the network as a sub-monolayer of 
carbon nanotubes. 

Regarding claim 12, every network disclosed in Dai et al. "has electrical 
properties that are related to the composition and density of the network." 

Regarding claim 13-15, Dai et al. disclose a polymer filler material wherein the 
filler material is altered by electrical properties of the network [col. 2, lines 54-58]. 

Regarding claim 17, Dai et al. disclose that the leads (i.e. electrodes 33) are on 
substrate 31/30. 

Regarding claim 24, the network in Dai et al. can be exposed to a gaseous 
sample and the resistivity of the network changes in response to the presence of one or 
more analytes in the sample [col. 2, lines 59-62 w/ Fig. 4]. 

Regarding claim 30, Dai et al. disclose an electronic device comprising a 
substrate (30); an interconnected network of nanofilaments (32) on the surface of the 
substrate [Fig. 3B]; two electrical leads (i.e. electrodes 33), the network electrically 
connected between the leads (claim 1 in view of col. 2, lines 39-47). 
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Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 5 and 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Watanabe et al. as applied to claim 1 above: 

Watanabe et al. is silent about the specifically claimed geometrical relationships 
that define upper and lower bounds of "density" of carbon nanotubes. 

However, Watanabe et al. is not silent about "density" of the nanotubes [0101], 
[0146], [0147]: 

Watanabe et al. explain that the "density" of "carbon nanotubes" should be "as 
high as possible," but not "too high in density" or else the "carbon nanotube group is 
caused to be a lump as a whole," leading to undesirable "gaps" (i.e. breaks or 
discontinuities). 

Furthermore, Watanabe et al. set forth a range of sizes of nanotubes [0097]- 
[0099] and a range of distance between electrodes [0122] with a width of electrodes 
shown as half the distance between the electrodes [e.g. Fig. 13], which provides a 
range of parameters that establish a range of density relationships that overlap 
applicants claimed values of "carbon nanotube density." 
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The courts have held that a prior art range that overlaps a claimed range is not 
patentable, absent unexpected results. The specification is unclear as to what 
unexpected result is achieved by the claimed ranges and specific values of "density" of 
carbon nanotubes, some of which fall within density values inherent to the ranges of 
parameters disclosed by Watanabe et al.. 

1 2. Claims 1 8, 23, 25 and 29 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Watanabe et al. as applied to claim 1 above, and further in view of 
Tuominen et al. (US 2002/0158342 A1). 
Claims 18. 23 and 25 

Regarding claims 18, 23 and 25, Watanabe et al. does not recite a "flexible 
substrate," but does recite flexible substrate material at [0108] wherein the "substrate 
preferably has a high strength of some degree." 

Tuominen et al. disclose that "flexible substrates" are advantageous, such as for 
"further expanding the utility" [0104] of "sensor technology" as part of a display [0104]. 

It would have been obvious to one of ordinary skill in the art at the time of the 
claimed invention to choose a material suggested by Watanabe et al. to form a "flexible 
substrate," motivated by the advantages a flexible substrate provides such as disclosed 
by Tuominen et al.. 
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Claim 29 

Regarding claim 29, Watanabe et al. are silent about including the disclosed 
sensor as part of a display, but Tuominen et al. disclose the advantages of integrating a 
display with nanotube technology, such as for "high-resolution, low power, thin and 
flexible display devices." 

It would have been obvious at the time of the claimed invention to include the 
sensor device with network of nanotubes disclosed by Watanabe et al. in a "display 
device" disclosed by Tuominen et al., motivated to provide a device that is self- 
contained for displaying a sensor reading in the field [MPEP 2144]. 

Allowable Subject Matter 

13. Claims 22, 26 and 27 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

14. The following is a statement of reasons for the indication of allowable subject 
matter: 
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Regarding claim 22, the prior art does not disclose applicant's claimed "electronic 
device" comprising a "network of carbon nanotubes" that "forms an electrical connection 
between source and drain leads of a transistor," wherein the "network of carbon 
nanotubes forms a conduction channel of the transistor," and wherein "the transistor 
has an on-to-off ratio of at least about 100,000" While an on-to-off ratio for a transistor 
sensor is obviously ideally infinite (i.e. OFF is ideally OFF with zero current), applicant's 
written description is drawn to the enablement of an extremely high on-to-off ratio in the 
context of the disclosure of an enabled gas sensor comprising a network of nanotubes. 

Regarding claims 26 and 27, the prior art does not disclose or suggest 
applicant's claimed "electronic device" comprising a "network of carbon nanotubes on 
the inside surface of a tube" [per claim 26 exemplified by Fig. 8], wherein the tube 
preferably "comprises quartz" [per claim 27]. 

Conclusion 

1 5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: US 2004/0067530 A1 , US 2003/0198812 A1, 
US2003/0098640 A1 , US2003/0068432 A1 , US 2003/0058697 A1 and 

US 2002/0172639 A1 disclose carbon nanotube devices having some features of 
applicant's claimed invention. 

1 6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Evan Pert whose telephone number is 571-272-1969. 
The examiner can normally be reached on M-F (7:30AM-3:30 PM). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokar can be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



ETP 

September 17, 2004 



EVAN PERT 
PRIMARY EXAMINER 



